Heterogeneity of the rat NADH-cytochrome-b5-reductase transcripts resulting from multiple alternative first exons.
In order to understand the mechanisms responsible for the generation of different isoforms (membrane-bound and soluble) of NADH-cytochrome b5 reductase, and the different clinical forms of recessive congenital methemoglobinemia due to the deficiency of this enzyme in humans (type I, without mental retardation; type II, with mental retardation), we have looked for mRNA heterogeneity in various rat tissues. We have found four types of mRNAs, each with a different first exon (1L, 1R, 1X and 1Y), all of which were precisely spliced to join the common second exon. Our results are consistent with a 5'-->3' 'scanning' mechanism for splice-site selection. The previously characterized 1L and 1R transcripts arise from the alternative use of either a ubiquitous promoter (Pr-L) or an erythroid-specific promoter (Pr-R). In addition, the X and Y RNA species are novel transcripts which are expressed ubiquitously and at a relatively low level. The first alternative exons 1X and 1Y are noncoding, such that the AUG codon present in the common second exon is functional, as it is in the R mRNA. Thus, the X and Y mRNAs are expected to be translated in vivo into a ubiquitous soluble enzyme. Consequently, the rat NADH-cytochrome-b5-reductase gene is expressed through the use of at least four different promoters, which are probably subjected to different forms of regulation. This model of gene expression in rat could be important in understanding the basis for the different types of the NADH-cytochrome-b5-reductase enzyme and their deficiency in man.